L-iduronate-rich glycosaminoglycans inhibit growth of normal fibroblasts independently of serum or added growth factors.
The effects of various glycosaminoglycans (GAGs) on the growth rate of normal fibroblasts and a fibrosarcoma cell line (HT 1080) were examined. Cells were grown in 96-well microplates in the absence or presence of serum mitogens, epidermal (EGF), platelet-derived (PDGF), acidic fibroblast (aFGF), or basic fibroblast growth factor (bFGF). Cell number was measured by using crystal violet to stain cell nuclei (Westergren-Thorsson, G., Onnervik, P.-O., Fransson, L.-A., and Malmström, A. J. Cell. Phys. 147, 523-530, 1991) and also by using a Coulter counter. In the presence of serum mitogens, L-iduronate (IdoA)-rich GAGs, such as dermatan sulfate, heparin, and highly sulfated heparan sulfate, inhibited proliferation of normal cells (25-35%), whereas HT 1080 cells were unaffected or slightly stimulated. Ham's F-12 supplemented with insulin and transferrin but without growth factors was able to support growth of both cell types. Under these conditions, the IdoA-rich GAGs still suppressed growth of normal cells (40-55%), whereas HT 1080 cells again responded poorly. When growth factors were added proliferation of normal fibroblasts was further stimulated, EGF being the most effective. In the presence of either EGF, PDGF, or bFGF, IdoA-rich GAGs had a sustained inhibitory effect on normal fibroblasts (30-50% at concentrations at or above 10 micrograms/ml). However, in the presence of aFGF, both IdoA-rich and IdoA-poor heparan sulfates enhanced growth (nearly twofold after prolonged exposure) suggesting a stabilization of this growth factor. In general, IdoA-rich GAGs appear to inhibit proliferation of normal cells irrespective of the type of growth factor used. Therefore, GAGs are likely to act directly on cell-derived regulatory components, either before or after internalization. As fibrosarcoma cells were much less sensitive to growth inhibition, they may contain altered receptors for GAGs.